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Description 

This invention relates to devices for removing 
elastomeric bands from bundles of objects, particu- 
larly bundles of postal envelopes. 5 

Sheet-like objects, particularly envelopes, are 
frequently secured in bundles by elastomeric "rub- 
ber bands". Rubber bands are easier to apply 
manually than bands made of a non-elastic material 
such as paper. Rubber bands can stretch to ac- 10 
commodate bundles of various shapes and sizes. 
And, the rubber bands can be re-used after the 
bundle is broken. 

Postal services process large quantities of mail 
bundles secured by rubber bands. By regulation, is 
certain mailers must provide mail banded bundles 
to aid automated handling. Bundles are to be se- 
cured with rubber bands of certain specified char- 
acteristics. Even the positioning of the bands is 
specified by regulation, although not every mailer 20 
conforms to the specifications. Presently, prior to 
sorting, the rubber bands are most commonly re- 
moved by hand. The removed bands are collected 
and returned to the mailers for reuse. 

Manually removing the rubber bands is a labor- 25 
intensive and tedious job. It would be preferable to 
remove the bands by machine. But, heretofore, 
there has been no automated mechanism to re- 
move rubber bands from bundles that may vary in 
size and shape. 30 

Prior devices, such as those shown in U.S. 
Patents Nos. 4,404,723 of Ohba et al. and 
4,553,312 of Mitzel et al. are used for removing 
paper bands from bundles of currency. Such de- 
vices, however, will only work with very uniformly 35 
sized and shaped bundles, such as bundles of 
currency. Thus, the prior devices are not suitable 
for debanding mail bundles which are not inher- 
ently uniform in size, shape, or banding pattern. 

US-A-4,41 4,730 (OHMURA et al) discloses a 40 
device for removing bands from bundles of bank 
notes by holding the bank notes in position with 
two levers, sandwiching the band between a mag- 
net and a magnetic plate to prevent the band from 
moving, inserting a knife into the bundle, to as 45 
small a depth as possible and moving the knife to 
cut the band. The individual bank notes are then 
separated from the bundle by a roller. 

SUMMARY OF THE INVENTION so 

The present invention is an apparatus and 
method for removing elastomeric bands that encir- 
cle bundles of mail. The bundles are carried to a 
work station on a conveyor. Apparatus at the work 55 
station includes clamps for grasping a bundle and 
a blade-like member which is inserted into the 
bundle and th n moved in such a manner as to 



grasp a lengthwise rubber band and pull it free. 
Girthwise bands are removed by pulling the bundle 
away from the blade while the Wade is positioned 
to retain any girthwise bands. Using this apparatus 
and method, both lengthwise and girthwise bands 
are removed, regardless of the order in which the 
bands were placed on the bundle. 

The blade is operated by one or more ac- 
tuators, preferably air cylinders, which are directed 
by a control mechanism. Depending on the nature 
of the bundles to be sorted, a spreader mechanism 
can be used to open and maintain a gap between 
two envelopes of the bundle to ease insertion of 
the blade. After the rubber bands are removed at 
the work station, the bundles can be automatically 
deposited in a tray of the type used to feed auto- 
mated sorting machines. 

The apparatus and method of the present in- 
vention are designed to avoid damaging the bun- 
dled envelopes. In particular, the spreader mecha- 
nism is designed to protect against inadvertent 
puncture of "window" envelopes by the debanding 
blade or by other elements of the apparatus. 

It is thus an object of the invention to automati- 
cally remove rubber bands which encircle bundles 
of sheet-like objects, particularly letter bundles. 

A further object is to provide a mechanism for 
removing both lengthwise and girthwise rubber 
bands, regardless of the order in which the bands 
are applied or the position of the bands on the 
bundle. 

A particular object is to remove such rubber 
bands without damage to envelopes. 

Another object is to automatically insert mail 
bundles into a sorting tray after rubber bands have 
been automatically removed. 

These and other features, advantages and ob- 
ject of the invention will be best understood with 
reference to the detailed description and drawings. 

In accordance with one aspect of the present 
invention, an apparatus for removing and securing 
band is provided having the features of claim 1. 

In another aspect the present invention pro- 
vides a method of removing a band comprising the 
features of claim 16. 

In order that the invention may be more readily 
understood, an embodiment of the invention will 
now be described, by way of example, with refer- 
ence to the accompanying drawings, in which: 
Figure 1 is a vertical sectional view of an ap- 
paratus according to the present invention for 
removing rubber bands from bundles of en- 
velopes; 

Figure 2 is a sectional view taken along line 2-2 
of Figure 1; 

Figur 3 is a sectional view taken along line 3-3 
ofFigur 1; 
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Figure 4 is a sectional view taken along line 4-4 
off Figure 1; 

Figure 5 is a partial sectional view taken along 
lin 5-5 of Figure 4; 

Figure 6 is a partial sectional view taken along 
line 6-6 of Figure 1; 

Figure 7 is a perspective, schematic view of a 
bundle of mail positioned at the debanding sta- 
tion of the apparatus shown in Figure 1; 
Figure 8 is a perspective, schematic view of the 
bundle shown in Figure 7 with a spreader blade 
inserted; 

Figure 9 is a perspective, schematic view of the 
bundle shown in Figure 7 with a blade having 
moved a lengthwise rubber band away from one 
end of the bundle; 

Figure 10 is a perspective, schematic view of 
the bundle shown in Figure 7 with a band en- 
gaging blade inserted after a lengthwise rubber 
band has been released; and 
FIG. 1 1 is a perspective, schematic view of the 
bundle of FIG. 7, after all rubber bands have 
been removed, and of a mechanism for position- 
ing the bundle in a sorting tray. 

DETAILED DESCRIPTION 

A conveyor mechanism 20 carries a bundle of 
mail, encircled by rubber bands, to a work station 
where a positioning mechanism 21 clamps onto the 
bundle. While secured by the positioning mecha- 
nism at the work station, a debanding mechanism 
22 is used to remove the bands. A transport 
mechanism 24 works with the debanding mecha- 
nism and carries the bundle, after it has been 
debanded, and positions it into a sorting tray. The 
conveyor mechanism 20 includes an endless con- 
veyor belt 30 which extends around a drive roller 
31 and an idler roll (not shown). The drive roller 31 
is connected by a drive shaft 32 to a drive motor or 
drive gear mechanism 33. 

Mail bundles 34 are deposited on the belt with 
longitudinal edges 36 of the envelopes seated on 
the belt 30. For convenience in later handling, each 
bundle is placed on the conveyor in the same 
orientation. The orientation is identified by the loca- 
tion of a stamp 3a A stamp sensor 40, such as a 
detector sensitive to conductive postage stamp ink, 
may be positioned alongside the conveyor to verify 
the orientation of the bundle and reject any bundle 
not properly oriented. By regulation, all the en- 
velopes within a bundle have the same orientation. 

Along the conveyor belt 30 are one or more 
sets of mail support brushes or fingers 42. The 
brushes, which are preferably made of spring steel, 
are positioned to vertically align and support pass- 
ing bundles and to center the bundles over the belt 
30. 



The conveyor mechanism 20 carries the bun- 
dles to a work station where the bundle is sup- 
ported by a platform 44. The positioning mecha- 
nism 21 and the debanding mechanism 22, which 

5 in the illustrated embodiment are supported by a 
frame 46, are located at the work station. A limit 
sensor 47 signals when a bundle arrives in position 
on the platform 44 for debanding The illustrated 
sensor is a switch with a hinged, spring-loaded 

w throw lever positioned to be pushed aside by bun- 
dles traveling along the conveyor. 

The positioning mechanism 21 is provided to 
position the workpiece bundle in relation to the 
debanding mechanism 22 and to position the bun- 
ts die for receipt by the transport mechanism 24 after 
all lengthwise rubber bands are removed. This po- 
sitioning mechanism 21 includes a clamp assembly 
48 which consists of a pair of opposed friction pads 
50 mounted on plates 52 on the distal ends of 

20 actuator shafts 54. The shafts 54 extend from ac- 
tuators 56. For speed of operation and cleanliness, 
the actuators 56 and all other actuators mentioned 
herein are preferably air cylinders. The actuators 
56 are mounted on a carriage 58 for movement, 

25 along a path defined by channel members 59 and 
spacer bars 60, parallel to the upper surface of the 
belt 30. The carriage 58 is moved by actuators 61 
which are pivotally secured at one end to the frame 
46 by means of connection brackets 62. Actuator 

30 shafts 64 are pivotally mounted to the carriage 58 
by means of connection brackets 66. 

The debanding mechanism 22 is contained 
within a housing 70 which is mounted to the frame 
46 and has a floor 71. Three actuators are mounted 

35 to the housing. The first actuator 72 has an extend- 
ible shaft 74 connected to a nozzle carriage 76 
mounted for vertical movement along parallel rails 
78. The carriage 76 mounts an air nozzle 80, 
connected by a flexible hose 82 to a source of 

40 pressurized air (not shown). The second actuator 
86 has an extendible and rotatable shaft 88 at- 
tached to a spreader blade 90 which has a helical 
portion 92 near its connection with the shaft 8a A 
third actuator 96 has an extendible shaft 98 con- 

45 nected to a carriage 99. The carriage 99 mounts a 
rubber band engaging blade 100, which is mounted 
for pivotal, pendulum-like motion around an axis A. 
The blade 100 has a detent 101 or other hook-like 
element to retain rubber bands. Blade 100 is also 

so pivotally mounted by means of a connector 104 to 
the shaft 106 of an actuator 108, which in turn is 
pivotally mounted to the carriage 99. The carriage 
99 extends through an opening 110 in a wall of the 
housing 70. When extended during operation, each 

55 of the nozzle 80, spreader blad 90 and band 
engaging blade 100 extend through a slot 112 
defined by the floor 71 of th housing 70, as shown 
in FIG. 6. 
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A chute 114 is provided, below the debanding 
mechanism 22 and conveyor belt 30, to collect 
rubber bands after they are removed from the 
bundles. 

The transport mechanism 24 holds and pulls 
the bundle 34 past the blade 100 during a portion 
of the debanding operation and moves the deban- 
ded mail bundles into a sorting tray 116, which has 
a leading wall 118. This transport mechanism has a 
clamping mechanism 119, including opposed pairs 
of friction pads 120 for engaging opposite faces of 
a bundle 34. The friction pads 120 are supported 
by plates 122 which are suspended from mounting 
brackets 124. Brackets 124 are horizontally mov- 
able by means of actuators 128 which are con- 
nected to the brackets 124 by shafts 130. The 
actuators 128 are mounted on a carriage 132. 
Stabilizing shafts 136 are mounted on the mounting 
brackets 124 and positioned to extend through 
sleeves 138 on the carriage 132. 

The carriage 132 is also mounted for horizontal 
sliding movement between opposed track guides 
formed by channel members 142. Horizontal mo- 
tion of the carriage 132 is achieved by means of an 
acuatator 144 pivotally mounted to the frame 46, a 
shaft 146 connects the piston of the actuator 144 
and the carnage 132. Sensors 148, 150, which may 
be micro switches, photo cells or equivalent de- 
vices, are mounted on the frame 46 to detect the 
positions of the carriage 132 when the shaft 146 is 
fully extended or fully retracted. 

The actuator 144 is pivotally mounted to a 
carriage member 156. The carriage 156 is mounted 
for vertical movement between track guides formed 
by opposed channel members 158. An actuator 
160, mounted to the frame 46, has a shaft 162 
which extends between the actuator piston and the 
carriage 156. Sensors 163, 164 detect and signal 
the location of the carriage 156 when H is fully 
raised or lowered. 

Sorting trays 116 are provided on a pathway at 
the end of the conveyor mechanism. In the illus- 
trated embodiment, a channel is defined by a sup- 
port surface 168, which may consist of a series of 
rollers (not shown), and guide rails 170. A mecha- 
nism is provided for supporting debanded enve- 
lopes after they have been deposited in a tray 116 
and for advancing the tray as it fills. This apparatus 
includes an actuator 176 mounted to the frame 46, 
with a shaft 178 which extends horizontally, trans- 
versely to the belt 30. A support arm 180 extends 
radially from the free end of the shaft 17a The 
shaft 178 is of a hexagonal r other non-circular 
cross section, and extends through a mating collar 
182, as shown in FIG. 5. The collar 182 is con- 
structed such that the shaft 178 can slide axially 
through the collar, but is keyed to the collar so that 
rotation of the collar caus s rotation of the shaft 



Extending radially from the collar 176 is a lever 
arm 184, which is pivotally mounted to the shaft 
186 of an actuator 18a The actuator 188 is moun- 
ted to the body of the actuator 176 and thereby to 
s the frame 46. This is accomplished using a bracket 
190, which is connected to the body of the actuator 
176 and pivotally connected to the actuator 188 so 
that operation of the actuator 188 causes the shaft 
178 to rotate. 

10 Operation of the invention is best understood 
with reference to FIGS. 7-11. Bundles of envelopes 
34 are placed on the conveyor belt 30 by an 
operator or automated mechanism. Bundles in ac- 
cord with postal regulations will be encircled and 

15 girded by one lateral or girthwise rubber band 194 
and, depending on the size of the bundle, by one 
longitudinal or lengthwise rubber band 196. In prac- 
tice, bundles will vary in size and some will have 
multiple girthwise rubber bands. The bands will not 

20 necessarily be centered. Such irregularities do not 
affect operation of the present invention. 

Each bundle includes a front face 202 showing 
an address and a stamp, and a rear face 204 
showing the reverse side of an envelope, all the 

25 envelopes in the stack being uniformly faced. The 
edges of the envelopes define edge faces of the 
bundle, including a leading edge face 208, a trail- 
ing edge face 210, a top edge face 212 and a 
bottom edge face 214. The end faces, including 

30 leading and trailing edge faces 208, 210 are de- 
fined by lateral edges of the envelopes, and the top 
and bottom edge faces 212, 214 are defined by the 
longitudinal edges of the envelopes in the bundle. 
The edge faces intersect at leading top comers 

35 218, leading bottom comers 220, trailing top cor- 
ners 222, and trailing bottom comers 224. 

A bundle is carried by the belt 30 between the 
brushes 42 until it engages the limit switch 47 (FIG. 
1). Upon receipt of the signal from the sensor 47, 

40 the actuators 56 operate to extend shafts 54 so that 
the friction pads 50 engage front and rear faces 
202, 204 of the bundle to temporarily prevent any 
bundle movement And, the actuator 72 extends 
shaft 74 to position the nozzle 80 above the top 

45 edge face 21 2 of the bundle. 

When the nozzle 80 is in position, a valve (not 
shown) is opened to the air supply so that a jet of 
air issues from the nozzle 80. At the center of the 
jet, the upper longitudinal edges of two adjacent 

so envelopes are forced apart at the top edge face 
212 of the bundle to create a gap 230 as shown in 
FIG. 7. 

A second actuator 86 then operates to extend 
the shaft 88 so that the separat r blade 90 extends 
55 into the gap 230. As the helical portion 92 of the 
blade passes through the slot 112, the helical por- 
tion 92 acts as a cam which causes rotation of the 
blade 90 to the position shown in FIG. 8. Rotation 



7 



EP0 397 680 B1 



8 



of the blade widens and maintains the gap 230. 

Next, the actuator 96 operates to extend the 
band-engaging blade 100 into the gap 230. The 
actuator 108 then extends shaft 108 to swing the 
blade 100 to the right-hand position shown in FIG. 
9. As the blade 100 swings, the third actuator 96 
retracts the shaft 98 to raise the overall elevation of 
the blade 100. As a result, any lengthwise rubber 
band is lifted to a height where it clears the corners 
218. The actuator 108 is then operated to retract 
the shaft 106 so that the blade swings to a position 
shown at the left of FIG. 9. the nozzle 80 and blade 
90 having been previously raised by the actuators 
72, 86. As the blade 100 swings to the left the 
rubber band 196 is released from the detent 101 of 
the blade 100. Depending on the positioning of the 
rubber band 196 on the bundle 34, it may fall away 
from the bundle, or be temporarily retained by the 
girthwise rubber band 194 or pressure pads 50, as 
illustrated by the broken lines in FIG. 9. 

Next, the actuator 108 partially extends the 
shaft 106 to return the blade 100 to a centered 
position, whereupon the actuator 98 operates to 
extend the blade downwardly through the top edge 
face 212 and into the bundle. The reinsertion of the 
blade 100 can be assisted by a jet of air from the 
nozzle 80 and/or use of the spreader blade 90, but 
such assistance may not be necessary once the 
bundle is loosened by displacement of the length- 
wise rubber band 196. 

Once the blade 100 is reinserted, the actuator 
60 retracts shafts 64 to move the carriage 58 
downstream a distance D to a position where the 
clamp assembly 48, which comprises friction pads 
50, plate 52 and shafts 54, is in the longitudinally 
displaced position shown by broken lines in FIGS. 
1 and 4. When in the displaced position, a leading 
or downstream portion of the bundle extends be- 
yond the blade 100 and between the friction pads 
120, the actuators 128 operate to extend the shafts 
130 and cause the friction pads 120 to engage and 
hold the bundle at a location downstream of the 
blade 100 and thus downstream of the girthwise 
rubber band 194. The shaft 54 is then retracted by 
the actuators 56 so that the bundle is disengaged 
from the positioning mechanism 21. 

The actuators 144 then operate to retract the 
shaft 146 which pulls the carriage 132 and its 
associated bundle downstream while the blade 100 
remains within the bundle. As the bundle 34 is 
moved to the position shown in FIG. 11, any rubber 
bands still retained on the bundle are trapped be- 
hind the blade 100 and are thus stripped off the 
bundle. The rubber bands fall into the chute 1 14 for 
collection in a bin (not shown). A blast of air from 
the nozzle 80 will blow off any rubber bands which 
may fall onto the belt 30. 



When the bundle of envelopes is positioned 
over the sorting tray 116 as signaled by the sensor 
150, actuators 160 operate to extend shafts 162, 
which lowers the carriage 156, plates 122, friction 

5 pads 120 and the bundle 34 held therebetween. 
The bundle is thus moved to a position, shown by 
broken lines in FIG. 11, where it is received within 
the tray 116. 

Next, the actuator 188 operates to retract the 

w shaft 166, causing the support arm 180 to rotate to 
a horizontal position above the top edge face 212 
of the bundle 34. Any previously deposited en- 
velopes 234 are retained in position in the tray 116 
by the proximity of one of the plates 122. The 

15 actuator 176 then operates to extend the shaft 178 
so that the support arm 180 moves across the 
longitudinal axis of the conveyor belt 30 to a posi- 
tion beyond the rear face 204 of the bundle 34. 
The actuator 188 is then operated to extend the 

20 shaft 1 86 so that the support arm 1 80 rotates to the 
six-o'clock position, as shown by broken lines in 
FIG. 3. The actuators 128 then operate to retract 
the shafts 130, thereby disengaging the friction 
pads 120 from the bundle 34. The actuators 160 

25 operate to retract the shafts 162, which in turn lifts 
the clamp mechanism 119 comprising the friction 
pads 120 and support plates 122 from the tray 116. 
The actuators 144 then operate to extend the 
shafts 146 to a position such that the clamp 

ao mechanism 119 is positioned to receive the next 
bundle. The extent to which the shaft 146 is ex- 
tended is determined by the sensor 148, which 
detects the arrival of carriage 132. 

As the transport mechanism 24 is returning to 

3S its starling position, the actuator 176 operates to 
retract the shaft 178 so that the support arm 180 
engages the rear face 204 of the bundle 34, which 
pulls the bundle 34 laterally until the front face 202 
of the bundle 34 engages the leading wall 118 of 

40 the tray 1 16 or any previously deposited envelopes 
234. As the shaft 178 moves to a fully retracted 
position, force exerted by the support arm 180 on 
the rear face 204 of the bundle 34 causes the tray 
1 16 to be moved laterally along the support surface 

45 168 so that the tray 116 will be in position to 
receive a subsequent bundle. When a tray is sub- 
stantially full, it will have moved to a position (not 
shown) at the far left, as viewed in Figure 3. Sen- 
sors (not shown) that detect the tray at the far left 

so position cause the tray 116 to be ejected and a 
new tray positioned to commence receiving bun- 
dles delivered by the transport mechanism 24. 
The sequenc of operation is then repeated. 
Having illustrated and described the principles 

55 of the present invention, it should be apparent that 
many of the operating steps mentioned can, and 
should, occur simultaneously for best efficiency. 
And, it will be apparent that the apparatus will work 
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with bundles that omit a lengthwise rubber band or 
that have multiple spaced girthwise rubber bands. 

Claims 

1. An apparatus for removing a securing band 
(194, 198) that encircles a bundle (34) of 
stacked Hems, the apparatus comprising: 
transport means (24) for holding the bundle 
(34); and band engaging means including a 
blade (100) movable from a retracted position 
to an extended position in which the blade is 
positioned between adjacent items of a bundle 
held by the transport means (24), which ap- 
paratus is characterised by actuator means 
(144) operative to move a bundle (34) encir- 
cled by a rubber band with respect to the 
extended and stationary blade (100) in a direc- 
tion to bring the blade (100) into contact with 
the rubber band (194, 196) so that the band is 
pulled from the bundle by the blade during 
continued movement of the bundle (34) without 
cutting the band. 

2. An apparatus according to Claim 1, wherein 
the girth of the bundle (34) is encircled by the 
band (194). 

3. An apparatus according to Claims 1 or 2, 
wherein the transport means (24) comprises a 
clamp mechanism. 

4. An apparatus according to any preceding 
claim, wherein the band-engaging means fur- 
ther comprises spreader means (90) mounted 
for insertion between the two adjacent items of 
the bundle (34) to maintain a gap between the 
adjacent items during the insertion of the blade 
(100), the spreader means (90) comprising: a 
spreader blade (90) having parallel faces; and 
a spreader movement mechanism (86, 92, 
112) for maintaining the spreader blade faces 
generally parallel to the faces of the adjacent 
items during the insertion of the spreader 
blade (90) between the adjacent items and for 
rotating the spreader after the insertion so that 
the spreader blade (90) faces are generally 
perpendicular to the faces of the adjacent 
hems and a gap is maintained between the 
adjacent items. 

5. An apparatus according to any preceding claim 
further comprising; positioning means (21) for 
positioning the bundle (34) relative to the 
band-engaging means. 

6. An apparatu according to Claim 5 further 
c mprising conveyer means (30) for conduct- 



ing bundles (34) to th positioning means (21). 

7. An apparatus according to Claim 6 further 
comprising; a platform (44) to support a bundle 
5 (34); and sensor means (47) to detect when a 

bundle (34) arrives at the platform (44) and to 
stop the conveyer means (30) when a bundle 
(34) is detected. 

10 8. An apparatus according to any one of Claims 5 
to 7, wherein the band-engaging means further 
comprises air nozzle means (80) positionable 
to direct a jet of air toward a side face of a 
bundle (34) held by the positioning means (21) 

is or by the transport means (24) so as to open a 
gap between two adjacent Hems of the bundle 
(34). 

9. An apparatus according to Claim 8 for use with 
20 a bundle (34) of stacked items secured by a 

lengthwise girding rubber band (196), wherein 
the blade (100) is pivotally mounted for move- 
ment in a plane parallel to the faces of the 
items of a bundle (34) held by the positioning 

25 means (21) or by the transport means (24); 
and actuator means (108) pivotally move the 
blade (100) into contact with the length-wise 
girding rubber band (196) and remove the rub- 
ber band (196) from at least one end face of 

30 the bundle (34) without cutting the band (196). 

10. An apparatus according to Claim 9, wherein 
the blade (100) is adapted to move a portion of 
the lengthwise girding rubber band (196) ar- 

35 ound a pair of corners (218) of the bundle (34) 
where two side faces of the bundle (34) (208, 
212) meet a front face (202) of the bundle (34) 
and where the two side faces (208,212) meet a 
rear face (204) of the bundle (34). 

40 

11. An apparatus according to any one of Claims 8 
to 10, further comprising sensors (40) to con- 
firm that each bundle (34) on the conveyer belt 
(30) is properly faced, and to signal the posi- 

45 tion of a bundle (34) along its pathway; and 
programmed control means, responsive to the 
sensors for operating the conveyer belt (30), 
positioning means (21), actuator means (56), 
nozzle means (80), spreader movement 

so mechanism (86. 92, 112) and transport means 
(24). 

12 An apparatus according to any preceding 
claim, wherein the blade (100) has a detent 
55 (101) at its distal end for hooking rubber bands 
(194, 196). 
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13. An apparatus according to any preceding claim 
further comprising stacking means for stacking 
debanded bundles in a storage box (116). 

14. An apparatus according to Claim 13, wherein 
the stacking means comprises; clamp means 
(24) for engaging front and rear faces (202, 
204) of a debanded bundle (34), actuator 
means (144) for moving the clamp means (24) 
and any associated bundle (34) between a 
position adjacent the blade (100) and a posi- 
tion over a storage box (116) having a rigid 
side wall (118); actuator means (160) for mov- 
ing the clamp means (24) and any associated 
bundle (34) between a position above the box 
(116) to a position within the box (116) and; a 
support member (180) for maintaining inserted 
bundles (34) in front-face (202) to rear-face 
(204) alignment and against the wall (118) of 
the box (116). 

15. An apparatus according to any preceding claim 
comprising chute means (114) located to col- 
lect rubber bands (194,196) after they are re- 
moved from a bundle (34), pairs of brushes 
positioned along the conveyer belt to centre 
and support passing bundles; a support mem- 
ber for maintaining bundles in front-face to 
rear-face alignment and against the wall of the 
storage box after they are inserted by the 
transport means and for applying pressure to 
advance the box. 

16. A method of removing a band (194, 196) that 
encircles a bundle (34) of stacked items com- 
prising the steps of: presenting the bundle (34) 
at a workstation; holding the bundle (34) in 
position at the workstation; inserting a band- 
engaging means including a blade (100) be- 
tween adjacent items of the bundle (34); bring- 
ing the blade (100) and the band (194, 196) 
into contact with one another; characterised by 
the steps of: extending the blade (100) from a 
retracted position to an extended position such 
that the blade (100) is located in the extended 
position between adjacent items of the bundle 
(34) encircled by a rubber band (194, 196); 
keeping the blade (100) stationary in the ex- 
tended position; moving the bundle (34) rela- 
tive to the stationary and extended blade (100) 
such that the blade (100) is brought into con- 
tact with the rubber band (194, 196), the con- 
tinuous movement of the bundle (34) pulling 
the rubber band (194,196) off the bundle (34) 
without cutting the rubber band (194, 196); and 
discharging th debanded bundle (34) from the 
workstation. 



17. A method according to Claim 16, wherein be- 
fore the step of bringing the blade (100) and 
the band (194, 196) into contact with one an- 
other is carried out, the band engaging means 

5 swings in a pendulum-like manner and a por- 

tion of the band engaging means contacts a 
length-wise girding rubber band (196) and the 
upward motion of the pendulum-like swing 
pulls the rubber band (196) from at least one 

10 face of the bundle (34). 

18. A method according to Claim 17, wherein the 
bundle (34) is compressed between a first set 
of clamp pads before the blade is inserted into 

15 the bundle, the clamp pads clamping a trailing 
portion of the bundle; the set of clamp pads 
are moved downstream to reposition the bun- 
dle (34) relative to the blade (100) after swing- 
ing the band engaging means in a pendulum- 

20 like manner; and compressing the bundle (34) 
between a second set of clamp pads applied 
against a leading edge portion of the bundle 
prior to reinserting the blade, and then with- 
drawing the first set of clamp pads. 

25 

Pate ntan sprue he 

1. Vorrichtung zum Entfernen eines Sicherungs- 
bandes (194, 196) urn ein BUndel (34) gesta- 
30 pelter Gegenstande, welche Vorrichtung urn- 
faSt: eine Transportvorrichtung (24) zum Fest- 
halten des BUndels (34) und eine Bandgreifvor- 
richtung mit einer einziehbaren und ausfahrba- 
ren Klinge (100), die in ausgefahrenem Zu- 
35 stand zwischen aneinanderiiegenden Gegen- 
standen eines durch die Transportvorrichtung 
(24) festgehaltenen BQndels positioniert wird, 
wobei die Vorrichtung durch eine Antriebsvor- 
richtung (144) gekennzeichnet ist, durch die 
40 ein BQndel (34), das durch ein Gummiband 
zusammengehaHen wird, relativ zu der ausge- 
fahrenen und ruhenden Klinge (100) in einer 
Richtung bewegt wird, urn die Klinge (100) mit 
dem Gummiband (194, 196) in Kontakt zu brin- 
gs gen, so dafl das Gummiband bei einer fortge- 
setzten Bewegung des BOndels (34) durch die 
Klinge von dem BUndel abgezogen wird, ohne 
das Band zu zerschnekJen. 

so 2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daS der Umfang des BUndels (34) 
der Breite nach von einem Band (194) umge- 
ben ist. 

55 3. Vorrichtung nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB die Transportvorrichtung 
(24) inen Klemmechanismus inschlieBt. 
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4. Vonichtung nach einem der vorangehenden 
AnsprUche, dadurch gekennzeichnet, daB die 
Bandgreifvorrichtung mil einer Spreizvorrich- 
tung (90) versehen ist. die so angebracht ist, 

daB sie zwischen die beiden aneinanderliegen- s 
den Gegenstande des BUndels (34) eingefQhrt 
werden kann, urn zwischen den beiden anein- 
anderliegenden Gegenstanden eine LUcke zum 
EnfUhren der Klinge (100) aufrechtzuerhaHen. 
wobei die Spreizvorrichtung (90) umfafit eine w 
Spreizklinge (90) mit zwei parallelen Seiten 
und einen Bewegungsmechanismus (86, 92, 
112) fUr die Spreizklinge, urn die Seiten der 
Spreizklinge im allgemeinen parallel zu den 
Oberflachen der aneinanderliegenden Gegen- is 
stande zu halten, wahrend die Spreizklinge 
(90) zwischen die aneinanderliegenden Gegen- 
stande eingefUhrt wird, und urn die Spreizklin- 
ge nach dem EinfQhren zu drehen, so daB die 
Seiten der Spreizklinge (90) im allgemeinen in 20 
einem rechten Winkel zu den Oberflachen der 
aneinanderliegenden Gegenstande stehen und 
eine LOcke zwischen den aneinanderliegenden 
GegenstSnden aufrechterhalten wird. 

25 

5. Vorrichtung nach einem der vorangehenden 
AnsprUche, gekennzeichnet durch ein Positio- 
nierungsmittel (21), urn das BUndel (34) relativ 
zur Bandgreifvorrichtung zu positionieren. 

30 

6. Vorrichtung nach Anspruch 5, gekennzeichnet 
durch ein Fordermittel (30) zum ZufUhren von 
BUndeln (34) zum Positionierungsmittel (21). 

7. Vorrichtung nach Anspruch 6, gekennzeichnet 35 
durch eine Plattform (44) zur Ablage eines 
BUndels (34) sowie ein Sensormrttel (47). das 

das Eintreffen eines BUndels (34) auf der Platt- 
form (44) feststelft, und das Fordermittel (30) 
anhalt, wenn ein BUndel (34) festgestellt wird. 40 

a Vorrichtung nach einem der AnsprQche 5 bis 
7, dadurch gekennzeichnet, daB die Bandgreif- 
vorrichtung mit LuftdQsen (80) ausgestattet ist, 
die sich so ausrichten lassen, daB ein Luft- 45 
strom seitiich gegen ein BUndel (34) geblasen 
wird, wahrend es vom Positionierungsmittel 
(21) Oder vom Transportmittel (24) festgehalten 
wird, wodurch eine LUcke zwischen zwei an- 
einanderliegenden Gegenstanden des BUndels so 
(34) entsteht. 

9. Vorrichtung nach Anspruch 8 zur Verwendung 
mit einem BOndel (34) gestapelter Gegenstan- 
de, die von einem in Langsrichtung umfassen- 55 
den Gummiband (196) zusammengehalten 
Werden, dadurch gekennzeichnet, daB die 
Klinge (100) zur Bewegung in einer zu den 



Oberflachen der Gegenstand eines vom Posi- 
tionierungsmittel (21) Oder vom Transportmittel 
(24) gehaltenen BUndels (34) parallelen Ebene 
schwenkbar gehalten ist, wobei eine Antri bs- 
vorrichtung (108) die Klinge (100) durch eine 
Schwenkbewegung in Kontakt mit dem in 
Langsrichtung umfassenden Gummiband (196) 
bringt und das Gummiband (196) von minde- 
stens einer Stirnseite des BGndels (34) ent- 
fernt, ohne das Band (196) durchzuschneiden. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Klinge (100) so gestalten ist, 
daB sie einen Teil des in LMngsrichtung umfas- 
senden Gummibandes (196) urn ein Eckenpaar 
(218) des BUndels (34) bewegen kann, wo zwei 
Seitenflachen des BGndels (34) (208, 212) auf 
eine Vorderseite (202) des BQndels (34) und 
die beiden Seitenflachen (208, 212) auf eine 
RUckseite (204) des BUndels (34) stoBen. 

11. Vorrichtung nach einem der AnsprUche 8 bis 
10, gekennzeichnet durch Sensoren (40), urn 
zu bestatigen, daB jedes BUndel (34) in der 
richtigen Lage auf dem FSrderband (30) auf- 
liegt, und urn die Position eines BQndels (34) 
entlang seiner Bahn zu signalisieren, und 
durch eine programmierte Steuereinheit, die 
ansprechend auf die Sensoren das Forderband 
(30), die Postionierungsmittel (21), die An- 
triebsvorrichtung (56), die DUseneinheit (80), 
den Bewegungsmechanismus ffQr den Spreizer 
(86. 92, 112) und das Transportmittel (24) steu- 
ert 

12. Vorrichtung nach einem der vorangehenden 
AnsprQche, dadurch gekennzeichnet, daB die 
Klinge (100) an ihrem SuBeren Ende mit einem 
Haken (101) zum Einhaken der Gummibander 
(194, 196) versehen ist. 

13. Vorrichtung nach einem der vorangehenden 
AnsprQche, gekennzeichnet durch ein Stapel- 
mittel zum Stapeln der von den Bandern be- 
freiten BQndel in einem SammelbehSlter (116). 

14. Vorrichtung nach Anspruch 13, dadurch ge- 
kennzeichnet, daB das Stapelmittel umfaBt: ei- 
nen Klemmechanismus (24) zum Erfassen der 
Vorder- und RUckseiten (202, 204) eines vom 
Band befreiten BUndels (34), eine Antriebsvor- 
richtung (144) zum Bewegen des Klemmecha- 
nismus (24) und eines dazugehdrigen BQndels 
(34) zwischen einer Positi n in der Nahe der 
Klinge (100) und einer Position Qber einem 
SammelbehaHer (116) mit einer starren Seiten- 
wand (118); eine Antriebsvorrichtung (160) zum 
Bewegen des Klemmechanismu (24) und ef- 
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nes dazugehdrigen BQndels (34) aus einer Po- 
sition Qber dem BehaJter (116) in eine Position 
innerhalb des Beh§Hers (116) und ein StUtzteil 
(180), das gewahrieistet, daB did Ausrichtung 
der eingetegten BQndel, Vorderserte (202) auf 
RQckseite (204) und gegen die Wand (118) 
des Behalters (116), beibehahen wird. 

15. Vorrichtung nach einem der vorangehenden 
AnsprUche, gekennzeichnet durch eine Rutsch- 
vorrichtung (114) zum Sammeln der Gummi- 
bander (194, 196) nach ihrer Entfernung von 
einem BQndel (34), wobei BUrstenpaare ent- 
tang des Fttrderbandes angebracht sind, urn 
die vorbeiziehenden BQndel zu zentrieren und 
abzustUtzen, und wobei ein StQtzteil dazu 
dient die Ausrichtung der BQndel, Vorderserte 
auf RUckseHe und gegen die Wand des Sam- 
melbehalters, beizubehalten, sobald sie vom 
Transportm'rttel eingelegt worden sind, und 
Druck anzuwenden, urn den Behalter voranzu- 
bewegen. 

16. Verfahren zum Errtfemen eines Bandes (194, 
196), das ein BQndel (34) gestapelter Gegen - 
stands umgibt, die foigenden Einzelschritte 
einschlieBend: Vorlegen des BQndels (34) an 
einer Arbeitsstation, Festhatten des BUndels 
(34) in seiner Position an der Arbeitsstation, 
EinfUhren einer Bandgreifvorrichtung ein- 
schliefilich einer Klinge (100) zwischen anein- 
anderliegende Gegenstande des BUndels (34), 
In-Kontakt-bringen der Klinge (100) und des 
Bandes (194, 196), gekennzeichnet durch fol- 
gende Schritte: Ausfahren der Klinge (100) aus 
einer eingezogenen in eine ausgefahrene Posi- 
tion, so daB die Klinge (100) in der ausgefahre- 
nen Position zwischen zwei aneinanderliegen- 
den Gegenstanden des von einem Gummi- 
band (194, 196) umgebenen BUndels (34) posi- 
tioniert ist, Halten der Klinge ortsfest in der 
ausgefahrenen Position, Bewegen des BUndels 
(34) relativ zu der ruhenden und ausgefatire- 
nen Klinge (100), so daB die Klinge (100) mrt 
dem Gummiband (194, 196) in Kontakt ge- 
bracht wird, wobei ein ununterbrochenes Wei- 
terbewegen des BUndels (34) das Gummiband 
(194, 196) vom BUndel (34) abzieht, ohne das 
Gummiband (194, 196) zu zerschnetden, und 
Entfernen des vom Band befreiten BUndels 
(34) von der Arbeitsstation. 

17. Vorrichtung nach Anspruch 16, dadurch ge- 
kennzeichnet, daB die Bandgreifvorrichtung vor 
dem Schritt des In-Kontakt-bringens von Klinge 
(100) und Band (194, 196) eine pendelartige 
Schwingbewegung ausfUhrt und in T il der 
Bandgreifvorrichtung ein in LSngsrichtung urn- 



fassendes Gummiband (196) berUhrt, wobei 
die AufwSrtsbewegung der pendelartigen 
Schwingbewegung das Gummiband (196) von 
mindestens einer Seite des BUndels (34) ab- 
s zieht 

1& Vorrichtung nach Anspruch 17, dadurch ge- 
kennzeichnet, daB das BUndel (34) zwischen 
einem ersten Satz Klemmen zusammenge- 
w drUckt wird, bevor die Klinge in das BUndel 
eingefUhrt wird, wobei die Klemmen auf den 
hinteren Teil des BUndels drQcken; der Satz 
Klemmen wird dann in Laufrichtung des Vor- 
gangs bewegt, urn das BUndel (34) im An- 
ts schluB an eine pendelartige Schwingbewegung 
der Bandgreifvorrichtung relativ zur Klinge 
(100) neu zu positionieren; das BQndel (34) 
wird dann vor der erneuten EinfQhrung der 
Klinge von einem zwerten Satz Klemmen, die 
20 sich gegen den vorderen Teil des BQndels 
richten, zusammengedrUckt, wonach der erste 
Satz Klemmen zurUckgezogen wird. 
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Revendlcatlons 



1. Un appareil pour en I ever une bande de fixation 
(194, 196) qui entoure un paquet (34) d'articles 
empites, I'appareil comprenant : un moyen de 
transport (24) pour supporter le paquet (34) ; et 

30 un moyen de prise de bande incluant une 
lame (100) mobile depuis une position retrac- 
tee vers une position etendue a laquelle la 
lame est positionn£e entre des articles adja- 
cents d'un paquet support^ par le moyen de 

35 transport (24), iequel appareil est caracterise 
par un moyen actionneur (144) fonctionnant 
pour ddplacer un paquet (34) entourS par une 
bande ^lastique par rapport a la lame Etendue 
et stationnaire (100) survant une direction pour 

40 amener la lame (100) en contact avec la bande 
elastique (194, 196) de sorte que la bande est 
tiree depuis le paquet par la lame pendant le 
deplacement continu du paquet (34) sans cou- 
pe r la bande. 

45 

2. Un appareil conforme a la revendication 1, 
dans Iequel le contour du paquet (34) est en- 
tour£ par la bande (194). 

so 3. Un appareil conforme a la revendication 1 ou 
2, dans Iequel le moyen de transport (24) 
comprend un m£canisme de serrage. 

4. Un appareil conforme a Tune quelconque des 
55 revendications precedentes, dans Iequel I 
moyen de prise de bande comprend en outre 
un moyen fendeur (90) monte pour s'inserer 
entre les deux articles adjacents du paquet 



9 



17 



EP 0 397 680 B1 



18 



(34) pour maintenir une fente entre led articles 
adjacents pendant I'insertion de la lame (100), 
le moyen fendeur (90) comprenant : une lame 
fendeuse (90) ayant des faces parallels ; et 
un mecanisme de deplacement de fendeur 
(86, 92, 112) pour maintenir les faces de lames 
fendeuses generalement paralleles aux faces 
des articles adjacents pendant I'insertion de la 
lame fendeuse (90) entre les articles adjacents 
et pour tourner le fendeur apres I'insertion afin 
que les faces de la lame fendeuse (90) soierrt 
generalement perpendiculaires aux faces des 
articles adjacents et une fente sort maintenue 
entre les articles adjacents. 

5. Un appareil conforme a Tune quelconque des 
revendications precedentes, comprenant en 
outre un moyen de positionnement (21) pour 
positionner le paquet (34) relatrvement au 
moyen de prise de bande. 

6. Un appareil conforme a la revendication 5, 
comprenant en outre un moyen convoyeur (30) 
pour conduire des paquets (34) vers le moyen 
de positionnement (21). 

7. Un appareil conforme a la revendication 6, 
comprenant en outre une plateforme (44) pour 
supporter un paquet (34) ; et un moyen dStec- 
teur (47) pour detecter qu'un paquet (34) arrive 
a la plateforme (44) et pour arreter le moyen 
convoyeur (30) lorsqu'un paquet (34) est de- 
tect£. 

8. Un appareil conforme a Tune quelconque des 
revendications 5 a 7, dans lequel le moyen de 
prise de bande comprend en outre un moyen 
a buse d'air (80) positionnaWe pour dinger un 
jet d'air vers une face de cote d'un paquet (34) 
maintenu par le moyen de positionnement (21) 
ou par le moyen de transport (24) de maniere 
a ouvrir une fente entre deux articles adjacents 
du paquet (34). 

9. Un appareil conforme a la revendication 8, 
utilise avec un paquet (34) d'articies empiles 
fixes par une bande elastique de cerclage sui- 
vant le sens de la longueur (196), dans lequel 
la lame (100) est montee a pivotement pour un 
deplacement dans un plan parallele aux faces 
des articles d'un paquet (34) maintenu par le 
moyen de positionnement (21) ou par le 
moyen de transport (24) ; et un moyen action- 
neur (108) dSplace a pivotement la lame (100) 
en contact avec la bande elastique de cerclage 
suivant le sens de la longueur (196) et enleve 
la bande Elastique (196) depuis au motns une 
face d'extr6mit6 du paquet (34) sans couper la 



bande (196). 

10. Un appareil conforme a la revendication 9, 
dans lequel la lame (100) est adaptee pour 

5 deplacer une portion de la bande elastique de 

cerclage suivant le sens de la longueur (196) 
autour d'une paire de coins (218) du paquet 
(34) ou deux faces de cote (208, 212) du 
paquet (34) rencontrent une face avant (202) 

10 du paquet (34) et ou las deux faces de cote 
(208, 212) rencontrent une face arriere (204) 
du paquet (34). 

11. Un appareil conforme a Tune quelconque des 
is revendications 8 a 10, comprenant en outre 

des detecteurs (40) pour confirmer que chaque 
paquet (34) sur la bande de convoyeur (30) est 
convenablement pr£sent£, et pour signaler la 
position d'un paquet (34) le long de son trajet ; 

20 et un moyen de commande programme sensi- 
ble aux detecteurs pour faire fonctionner la 
bande de convoyeur (30), le moyen de posi- 
tionnement (21), le moyen action neur (56), le 
moyen a buse (80), le me'canisme de ddplace- 

25 ment de fendeur (86, 92 , 112) et le moyen de 
transport (24). 

12. Un appareil conforme a Tune quelconque des 
revendications precedentes, dans lequel la 

30 lame (100) a une detente (101) a son extremrte 

distale pour crocheter des bandes elastiques 
(194, 196). 

13. Un appareil conforme a Tune quelconque des 
35 revendications precedentes, comprenant en 

outre un moyen d'empilement pour empiler 
des paquets debandes dans un magasin (116). 

14. Un appareil conforme a la revendication 13, 
40 dans lequel le moyen d'empilement comprend 

un moyen de serrage (24) pour venir au 
contact des faces avant et arriere (202, 204) 
d'un paquet debande (34), un moyen action- 
neur (144) pour deplacer le moyen de serrage 

45 (24) et un quelconque paquet associ£ (34) 
entre une position adjacente a la lame (100) et 
une position sur le magasin (116) ayant une 
paroi laterals rigide (118) ; un moyen action- 
neur (160) pour deplacer le moyen de serrage 

so (24) et un quelconque paquet associe (34) 
entre une position audessus du magasin (116) 
et une position a I'interieur du magasin (116) ; 
et un Element support (180) pour maintenir des 
paquets insures (34) en alignement face avant 

55 (202) vers face arriere (204) et contre la paroi 
(118) du magasin (116). 
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15. Un appareil conform a Yum quelconqu des 
revendications pre* c&tentes, comprenant un 
moyen de chute (114) localise pour collector 
des bandes Slastiques (194, 196) apres qu'el- 

les soient enlevees d'un paquet (34), des pai- s 
res de brosses positionnees le long de la ban- 
de de convoyeur pour centrer et supporter des 
paquets passants ; un SlSment support pour 
maintenir des paquets en alignement face 
avant vers face arriere et contre la paroi du io 
magasin apres qu'ils soient inseres par le 
moyen de transport et pour appliquer une 
pression afin de faire avancer le magasin. 

16. Un procSdS de retrait d'uni bande (194, 196) is 
qui entoure un paquet (34) d'articles empilSs, 
comprenant les Stapes de : presenter le pa- 
quet (34) a un poste de travail ; maintenir la 
paquet (34) en position au poste de travail ; 
inserer (e moyen de prise de bandes incluant 20 
une lame (100) entre des articles adjacents du 
paquet (34) ; amener la lame (100) et la bande 
(194, 196) en contact Tune avec I'autre ; carac- 
tSrise* par les Stapes de : dtendre la lame (100) 
d'une position rStractee a une position Stendue 25 
de sorte que la lame (100) sort localises a la 
position Stendue entre les articles adjacents du 
piquet (34) entoure par une bande Slastique 
(194, 196) ; maintenir la lame (100) stationnaire 

a la position etendue ; deplacer le paquet (34) 30 
relativement a la lame stationnaire et etendue 
(100) de sorte que la lame (100) sort amende 
au contact de la bande Slastique (194, 196), le 
dSplacement continu du paquet (34) tirant la 
bande elastique (194, 196) du paquet (34) sans as 
couper la bande elastique (194, 196) ; et d£- 
charger le paquet debandS (34) depuis le pos- 
te de travail. 

17. Un procede conforme a la revendication 16, 40 
selon lequel avant que 1'etape d' amener la 
lame (100) et la bande (194, 196) en contact 
Tune avec I'autre soit effectuee, le moyen de 
prise de bande oscille d r une maniere analogue 

a un pendule et une portion du moyen de 45 
prise de bande entre en contact avec la bande 
elastique de cerclage suivent le sens de la 
longueur (196) et le dSplacement vers le haut 
de roscillation analogue au pendule tire la ban- 
de elastique (196) depuis au moins une face so 
du paquet (34). 

1& Un procSdg conforme a la revendication 17, 
selon lequel le paquet (34) est compresse* en- 
tre un premier jeu de machoires de serrage 55 
avant que la lame soit insSree dans le paquet, 
les machoires d serrage serrant une portion 
de queue du paquet ; le jeu de michoires de 



serrage est de*plac6 vers le bas pour repost- 
tionner le paquet (34) relativement a la lame 
(100) apres I'oscillation du moyen de prise de 
bande d'une manure analogu a un pendule ; 
et comprimer le paquet (34) entre un second 
jeu de machoires de serrage applique contre 
une portion de bord de tete du paquet avant 
de reinserer la lame, et puis retirer le premier 
jeu de machoires de serrage. 
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